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1. HEJIX OCBOEHUA JTUCHUIIINHBI

11

Lenbro npenogaBaHus JUCUUILIMHBI sBIsieTCs hopMupoBaHue y cTyaeHTa komnerenunu [1K-10 B wactu ITK-10.3:
Pa3pabaThIBaeT aNropUTMBI PEIICHNI MOCTABICHHBIX 33/1a4 C HCIOJIb30BaHHEM BO3MOXKHOCTEH M0 OpPraHUu3alum
[apajUIeIIbHBIX BRIYMCIUTEIIBHBIX IIPOLIECCOB B COBPEMCHHBIX BBIYUCIUTEIBHBIX CHCTEMAX.

1.2

3az[alm npernoaaBaHus AUCHUILIIINHBI:

13

— C(bOpMPIpOBaTI) Yy CTyA€HTa IOHUMAaHUE OpTraHn3aluH MapaijiCJIbHbIX BI)I‘IHCHCHHI;'I;

1.4

— chopMHpPOBATH KOMIUIEKC 3HAHHUIH O COBPEMEHHBIX aNMapaTHbIX M IPOrPaMMHBIX TEXHOJIIOTHAX U CPEACTBAX CO3AAHMS
MapajieNIbHBIX BBIYUCIUTEIBHBIX IPOIIECCOB U UX B3aUMOJICHCTBUS;

15

— chopMHPOBATH HABBIKH 110 peaTU3aLMU ApAJUIENbHBIX BRIYUCICHUH P PEIICHUH TPUKIAAHBIX 33/1a4.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pa3gen) OOTIT: |B1.B.I[B.05

2.1

TpeGoBaHus K NpeABAPUTEIbHON NOATOTOBKe 00y4alOLIerocsi:

211

JuckperHast MaTeMaTuKa

2.1.2

NnoctpaHHbIH S3BIK

2.1.3

IIporpaMMupoBaHue U OCHOBBI aJITOPUTMHU3AIIH

214

OHepaHI/IOHHHG CHUCTCMBI

2.2

JMCcHMNINHBI ¥ TPAKTHKH, 118 KOTOPBIX 0CBOEHHE JaHHOH AUCHHMIJIMHBI (MOIYJIs) HEOOX0AMMO KaK
npejliecTBYOIEE:

221

TexHomornm MYJIbTUMEONA

222

TIpousBoaCTBEHHAS MTPAaKTHKA, HAYYIHO-HCCIIeoBaTenbpckas pabora (CDIO)

2.2.3

PacnoznaBanue 00pa3oB U 00paboTKa U300paXKeHUI

224

HpOI/ISBOI[CTBeHHaSI MpaKkTHUKa, IPpCAAUITIIIOMHAas IpaKTHKa

225

OCHOBBI 3aIIUTHl HHHOPMALUU

226

MHocTpanHsblii sA3bIK B IpodeccroHanbHoM chepe

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOJYJIST)

ITIK-10.3: PazpabaTbiBaeT aIrOpUTMBbI pellleHUii M0CTaBJIeHHBIX 3a1a4

B pe3yabTaTe OCBOCHUA MU CHUIIIMHBI oﬁyqaloumiflcn JOJIZKEH

3.1

3HaTh:

311

Croco0Osl OopraHu3anuviy napauiCJIbHbIX BBIMUCIUTEIIBHBIX ITPOLIECCOB.

3.12

OCHOBHBIE OHATUS U MPUHIIMITBI APaAJIIEIbHOTO IPOrPAMMHUPOBAHHUS.

3.1.3

CTpyKTYpY, METOBI U GYHKIIHUH MapaiebHbIX TEXHOIOTHH nporpammupoBanus OpenMP, MPI, CUDA.

3.14

OrpanndeHus (CoryaleHus1) IPUMEHAEMBIX TEXHOJIOTUH NMapajuIeIbHOTO IPOTPaMMHUPOBAHUSL.

3.2

YMmeTh:

321

BbI6I/IpaTb MoAXOAAIUE TEXHOJIOTUH, METOABI, AJITOPUTMBI ITapaJUICJIbHOT'O IPOrpaMMHUPOBaHUs TSI PCIICHUS 3a1avuu.

322

PaspabaTbiBaTh NpOrpaMMBI JIJIs pEILICHUS 33134 MTPUKIIAJHOTO XapaKTepa C UCIOIb30BaHHEM TEXHOJIOTHI MapaiesIbHbIX
BBIYMCIICHUH.

3.2.3

IIpuMeHATH TEXHOJIOTUAMH NApaIeIbHOIO IPOrpaMMUPOBAHUS I IOBBILEHUS IPOU3BOAUTEIBHOCTH CYILECTBYIOIUX
HIOCJICIOBATEIbHBIX IIPOTPaMM.

3.3

Baagertn:

3.3.1

CrnocoOHOCTBIO K OCBOCHUIO COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH B 00JIACTH MapajjIeIbHOIO IPOrPaMMHUPOBAHNS.

3.3.2

MertoiamMu U TEXHOJIOTHSIMH TapaJlIeIbHOTO MTPOrpaMMHUPOBaHUs Ha ocHOBe cTanaapToB OpenMP, MPI, CUDA.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOLY JIs)

Kon

3aHATUHS 3anaTusa/ Kvpc 00707

HaumenoBanue pa3nesios u tem /Buj | Cemectp / | HacoB | Komneren- | Jlutepatypa IIpumeuanue

Paszgen 1. Beenenue




11 Mopenu napajuienbHOro 2 IK-10.3 |JI1.1J11.2J11.3
nporpamMmMmupoBannsi. OCHOBHBIE JI1.4J12.2 J12.3
APXUTEKTYPbI MHOTOIIPOLIECCOPHBIX U 01 54
MHOTOSZICPHBIX BEIYHCIUTEILHBIX CHCTEM.

WHCTpYMEHTBI CO3/IaHHs MapaIeIbHBIX
nporpamMM. Crioco0bl peanu3ainuu
MapauieNIbHbIX U PacIpe/IeICHHBIX
BBIYHCIIEHHH. /JIek/
1.2 Jla6opatopHas padota Ne 1 /JIa6/ 4 IK-10.3 |JI12.2J12.3J13.2
31323435
26

13 Pabota ¢ marepuanamu 1o Teme. 8 IK-10.3  |JI1.1J11.2J11.3
IToaroToBKa K BHIOIHEHHUIO JTA0OPATOPHOM JI1.4J12.2
pabotsl. /Cp/ J12.3J13.2

31323435
26
Pazgean 2. IlapanneibHble BIYHCICHUS
B CHCTEeMax ¢ 001eil NnaMsaTbIO

21 ITonsTHE TIpOIIECcCca, TOTOKA U 2 MK-10.3 [JI1.1JI1.2 J11.3
MHoronoroyHocTd. Texnomnorus OpenMP, JI1.4J12.1 J12.3
0COOCHHOCTH M KOMIIOHEHTEHL. 3a/1aHne 2.4
napaenbHoit oonactu. Kinaccer 3133
MepEeMEHHBIX. BII0KeHHBIN Mapasienn3m.

/JTex/

2.2 JMpeKTHBEI paclpeeIeHus U 2 IIK-10.3 |JI1.1J11.2J11.3
CHHXPOHH3ALIUU PabOTHI. JI1.4J12.1 JI2.3
PacnapannenuBanue BHIIOJTHEHUS LIUKIIOB. .4
Pacrmipenenenne HECKOTBKAX CTPYKTYPHBIX 2133
0JI0KOB MeXy NOTOKaMu. PacnipenencHue
paboTHI Ha OCHOBE HE3aBUCHMBIX 33/1a4.

CHUHXPOHH3ALHSI BBIIOIHEHUS Pa3IHIHBIX
OTOKOB. /JIex/

2.3 [oHsTHE BEKTOPHBIX BBIYUCICHUI. 2 K-10.3 |JI1.1J11.2J11.3
Bekropusanus ucnoyiHsAEMOro Koaa B JI1.4J12.1 JI2.3
COBpEMEHHBIX Iporeccopax. Bo3amoxxHOCTH J2.4
BEKTOpU3BLKY B cTangapte OpenMP. 21933
YckopeHue pu HCIO0JIb30BaHUH
BEKTOPHBIX BBIYMCICHHI C APYTUMH
BUIaMU Tapajuienu3ma. /JIex/

24 JlabopatopHas padota Ne 2 /Ja6/ 4 TK-10.3 |JI12.1 JI2.4J13.1

21323335

26
25 JlabopatopHas padora Ne 3 /Ja6/ 6 TK-10.3 |JI12.1 JI2.4J13.1
01323335

26

2.6 PaboTa ¢ MaTepuazamu 1o Teme. 18 MK-10.3 |JI1.1J11.2J11.3
[ToaroroBka K BBITTOIHEHUIO TA00OPATOPHOI JI1.4J12.1 J12.3
pabotsr. /Cp/ J12.4J13.1

513233 35
26

Pa3nen 3. [Mapa/utenbHble BHIYHCIEHUS
B CHCTEMAaX C pacnpeaeJéHHOl NaMATBIO




3.1 Cranpapt MPI. OcHOBHBIE TIOHATHS U 2 TIK-10.3 JI1.1J11.2
onpenenenust, coctaB MPIl. Cunrakcuc JI1.3 J11.4J12.2
¢bynkuuit MPI. TlepBas napamiensHas J12.3J12.4
nporpamMMa ¢ ucrnosb3oBanueM MPI. TIpuem 2199 510
U nepeziaua cooOIIeHUI MEXAY
OTIEIBbHBIMHE TpolieccaMu. J|ByXToueuHbIe,

OI0KUpYIOIUE U HEOIOKUPYIOIUE 0OMEHBI
coobmennsmu. [Ipon3BoIHbIE THITBI
JaHHbIX. /Jlex/

3.2 KomexkruBHbie onepanuu. 2 TIK-10.3 JI1.1J11.2
[IupoxoBeniatensHas pacchiika. OyHKIIN JI1.3 J11.4J12.2
pacrnpeeseHys JaHHbIX [0 BCEM J12.3J12.4
nporeccam. OyHKIHK cOOpa TaHHBIX CO 2139510
Bcex npoueccoB. OyHKIUY pelyKIUH.

['pynmer 1 kKOMMyHHKATOPBL. BupTryansHeie
Tonosoruy. JlekaproBa TOMOJIOTHS.
Tononorus rpada. Opranu3zanus
NepechUIOK JNaHHbIX. /JIex/
3.3 Jla6opatopHas padota Ne 4 /JIa6/ 4 I1K-10.3 J12.2J12.3
J12.4713.3
01323526
39 310
3.4 JlabopatopHas padota Ne 5 /JIa6/ 4 I1K-10.3 J12.2J12.3
J12.4713.3
91323526
39 310

3.5 Pabota ¢ marepuanamu 1o Teme. 18 IK-10.3 JI1L.1J11.2
IToaroToBKa K BBITIOJIHEHHIO J1ab0paTopHOH JI1.3J11.4J12.2
pabotsL. /Cp/ J12.3 J12.4J13.3

31323526
99910
Pa3znen 4. MaccupHO-napaJiie/ibHbIe
BBIYHCIEHUS

41 [lonsATHe U paznuyye BEKTOPHBIX U 2 I1K-10.3 JI1.1J11.2
MaCCUBHO-TIAPAJUICITEHBIX BHIYHCIICHHUM. JI1.3 J11.4J12.3
OpraHuzanys BBIYUCICHUI B TpaduecKux J12.4
yckopurensx. [[puHIunansHbie pa3maaus 213758
mexay GPU u CPU. Texnonoruss CUDA.

OcoOeHHOCTH TIPOTPaMMHUPOBAHHS O]
GPU. Ionstus Tpena, Bapma, 6J0Ka U
rpuna. /Jlex/

4.2 Monens namsartu GPU. T'no6anbHas, 2 T1K-10.3 JI1.1 J11.2
KOHCTaHTHAasI, TEKCTYPHas, JIOKaJIbHasl, JI1.3 J11.4J12.3
paszaeinsieMast U perucTpoBast IaMsTh. J12.4
Komans! paboThl ¢ TaMSTHIO. 213758
OCo0eHHOCTH UCIIOIb30BAHUS KaXJ0T0
THUIIa TaMsITH. Pa3merieHne TaHHBIX B
pasnuuHoi namsaT. Kondaukre! 6aHKOB B
paznensemoit mamsaTh. /JIex/

4.3 JlabopatopHas padota Ne 6 /JIad/ 4 IIK-10.3 |JI2.3 JI2.4J13.4

01323536

37 38
4.4 JlabopatopHas padota Ne 7 /JIab/ 6 IIK-10.3 |JI2.3 JI2.4J13.4
01323536

37 38

45 Pabora ¢ MaTepuanamu 1o TeMe. 16 I1K-10.3 JI1.1J11.2
[ToaroroBka K BEIOTHEHHIO JTAOOPATOPHOMH JI1.3J11.4J12.3
pabotsr. /Cp/ J12.4J13.4

31323536

97 38




Pazpen 5. IIpomeskyToUHbI KOHTPOJIb

51

/3auét/

7 0 IK-10.3 [JI1.1 JI1

2J11.3
JI1.4J12.
J12.3 J12.4]13.1
JI3.2J13.3J13.4
01023354
9506 07 B8
99510

1J12.2

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KontpoJibHbIe BOIPOCHI U 3aIaHUS

Hpe,Z[CTaBJ'IeHO OTACJIBHBIM JOKYMEHTOM

5.2. TeMbl NHCbLMEHHBIX paboT

HpeZ[CTaBJ'IeHO OTACJIbHBIM JOKYMEHTOM

5.3. ®onHx OLIEHOYHBIX CPEACTB

HpeZ[CTaBJ'IeHO OTACIIbHBIM TOKYMCHTOM

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomengyemas JiuTepaTypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpLI, COCTAaBUTCIIN

3arnaBue

I/I3Z[aTeﬂI)CTBO, rona

Komnu-Bo

Boesoaun B. B.

BoruncnuTenbHas MaTeMaTHKa U CTPYKTYpa aJlfOPUTMOB:
VueOHuK

Mocksa:
MockoBCKHM
rOCYJapCTBEHHBII
YHHUBEPCUTET UMECHHU
M.B. JlomoHOCOBA,
2010, snexTpoHHBIH

pecypc

1

J11.2

demoroB U. E.

Mozenu napaiienbHOro NporpaMMHUpOBaHus: ydeOHoe mocobue

Mocksa: COJIOH-
TIPECC, 2012,
3JIEKTPOHHBIN

pecypc

JI1.3

Huxonaes E.N.

HapaJIHSJILHLIe BBIYHCJICHUA: yqe6ﬂoe mocobue

CraBporionb:
Cesepo- KaBkasckuit
(henepanbHbIii
yHuBepcuter, 2016,
3JIEKTPOHHBIN

pecypc

JI1.4

Cocuun B.B.,
banakmmn I1.B.

Bsenenue B napaJyICJIbHBbIC BBIYUCIICHUS: y‘IC6HO€ rmocoone

Cankr-IletepOypr:
YHuBepcurer
NTMO, 2015,
3JIEKTPOHHBII

pecypc

6.1.2. lonoHUTEIbHAS TUTEPATypa

ABTOpBI, COCTaBUTEIH

3armaBue

W3narenscTBO, TO

Konnu-so




ABTOpLI, COCTaBUTCIIN

3arnaBsue

W3naTenbcTBO, roj

Komuu-Bo

2.1

JleBun M. I1.

[TapasensHOE NPOrPaMMUPOBAHUE C HUCTIOIB30BAHUEM
OpenMP: yuebHOE TOCOOHE

Mocksa: UnTepner-
YHuBepcureT
MNHupopManmoHHBIX
TexHonoruit
(MHTYUT), 2016,
3JIEKTPOHHBIN pecypc

1

2.2

PoruxoB A.J.

YucleHHbIE METO/IbI ¥ TAPaJIICIIbHbIC BHIYUCICHUS: yIeOHOES
mocooue

Hoocubupck:
Cubupckuii
roCyJapCTBEHHBIN
YHHBEPCHTET
TEeJIEKOMMYHUKAIHI
U uH(POPMATHKH,
2007, >1eKTpOHHBIH

pecypc

J2.3

I'eprens B.I1.

Teopus U MpaKkTHUKa apauIeIbHBIX BRIYUCICHHH: yuyeOHOe
nocooue

Mocksa: nTepHeT-
YHusepcurer
MNHupopMamoHHBIX
TexHonoruit
(MHTYWUT), 2016,
3JIEKTPOHHBINA pecypc

2.4

Mansasko A. A.

IMapamiensHOE TPOrpaMMHPOBAHUE HA OCHOBE TEXHOJIOTHIA
OpenMP, MPI, CUDA: Yue6Hoe nmocobue

Mockaa:
W3narensctBO
IOpaiir, 2019,
3JIEKTPOHHBINA pecypc

6.1.3. MeTroanueckue pa3paboTku

ABTODEI, COCTaBUTEIHN

3arnaBue

H3parenscTBO, IO

Konnu-Bo

JI3.1

Psaxosckuii A. B.

TexHonoruu napauiesIsHOro mporpaMMmupoBanust: CTangapt
OpenMP

Cypryr:
W3narenbckuid HeHTp
Cypl'V, 2015

40

JI3.2

Typambuyk K. A.

[MapannensHOe MporpaMMHPOBAHKE C TOMOIIBIO si3bika CH:
yuebHoe rocobue

Mocksa: MnrepHer-
YHuBepcurer
HudopmanmoHHbIX
Texnomoruit
(MHTYUT), 2016,
2NIEKTPOHHBIN pecype

JI3.3

AbGpamsa M. D.

IIpakTUKyM 110 HapaJLIEIbHOMY IIPOrPAMMUPOBAHUIO C
HCIIOJIb30BAHMEM JIEKTPOHHOIO 3a1auHnka Programming
Taskbook for MPI: YueGnoe nocobue

Pocros-Ha-/lony:
W3narensctBo
OxHOTO
(dhenepanbHOTO
YHHUBEpCUTETA
(TOdYV), 2010,
3JIEKTPOHHBINA pecype

3.4

Bopeckos A. B.,
XapiamoB A. A,
Mapxkosckuit H. /1.,
Muxymun J1. H.,
Moptukos E. B.,
MpeuibleB A. A.,
Caxapubix H. A.,
®poinos B. A.

IMapannensHbie BoruuciieHus Ha GPU. Apxutekrypa u
nporpammuas mozenb CUDA: YuebHoe ocodue

Mocksa:
MockoBCKHH
TOCyIapCTBEHHBIH
YHHUBEPCUTET UMECHHU
M.B. JlomoHOCOBa,
2015, 351eKTpOHHBIH

pecypc

6.2. Ilepeuens pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"

€}

IMopran «Xabpaxabp». Xab «Ilapamrensaoe nmporpammuposanuey https://habrahabr.ru/hub/parallel_programming/




D2 |Coobuecto «StackOverflow» na pycckom http://ru.stackoverflow.com/
33  |IlapannensHOE IpOrpaMMHUpOBaHHE ¢ ncronb3opanueM OpenMP. Yuebusli Kypc
http://www.intuit.ru/studies/courses/1112/232/info
24 |TlapamrtensHoe nporpammuposanue B .NET Framework http://msdn.microsoft.com/ru-ru/library/dd460693(v=vs.110).aspx
D5 [C/C++ http://codenet.ru/cat/Languages/C-CPP/ http://msdn.microsoft.com/en-us/library/aa249835(v=vs.60).aspx
26 |Run-Time Library Reference http://msdn.microsoft.com/en-us/library/aa249835(v=vs.60).aspx
D7 |ApxXHTEKTypa u IMPOrpaMMHPOBaHHE MAaCCHBHO-MIApAIIICIbHBIX BBIYUCIUTEIILHBIX CUCTEM Ha 0cHOBe TexHosornun CUDA
https://sites.google.com/site/cudacsmsusu/home
98  |Kypc nexunii o CUDA  https://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html
29  |Ocuossl Texuomorun MPI Ha mpumepax https://www.nvidia.ru/object/cuda_state_university courses_new_ru.html
210 [MPICH http://www.mpich.org/
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust
6.3.1.1|CBoGoHO pacmpocTpaHsieMast HHTerprUpoBaHHas cpena paspaborku Dev-C++, CodeBlocks, Microsoft Visual Studio wim
ap.
6.3.1.2|ITaker nporpamm Microsoft Office
6.3.1.3[Adobe Acrobat Reader
6.3.2 IlepeueHb HH(POPMALUOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1|CnpaBouno-npaBoBas cucrema «Koncynprantllnrocy [DnekrponHsiit pecypc] — Pexxum goctyma: http://www.consultant.ru/
6.3.2.2|udopmaronHo-1paBoBoit moptain «apant» [D1eKTpoHHbIH pecypc] — Pexxum noctyma: http://www.garant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIS)
7.1 Yuebnas ayaJuTopus AJis1 IPOBEACHUSA 3aHATHI JICKIITMOHHOTI'O THIIA, 3aHATUI CEMUHApPCKOT0 TUIIa (HpaKTI/I‘{eCKI/IX SaHﬂTHﬁ),

TPYNIIOBBIX M HHAWBUIYATEHBIX KOHCYIBTAIINH, TEKYILETO KOHTPOJIS K IPOMEKYTOUHOH aTTEeCTAINH, OCHAIIEHA: KOMIUIEKT
CHeNMaNIN3UPOBAaHHON yueOHOW Mebenn, MapKkepHas (MeJIoBasi) J0CKa, KOMILIEKT NEPEHOCHOTO MYJIbTHMEAU HHOTO
000pyIOBaHUs - KOMIIBIOTEP, IPOEKTOP, IPOCKLIIMOHHBIN SKpaH, KOMIIBIOTEPHI C BO3MOXHOCTBIO BbIX0a B VIHTEpHET 1
JOCTYIIOM B AJIEKTPOHHYIO HH()OPMALIOHHO-00pa3oBaTenpHyo cpeny. ObecneueH 1ocTyn K cetu MIHTEpHET U B
JIEKTPOHHYIO UH(OOPMAILIMOHHYIO CPely OpraHH3aLUH.




